Tangerine or Mandarin orange (Citrus nobilis L) is a well known citrus in the world and becomes a fruit commodity in Indonesia. Various types of local tangerine have been produced with different name depends on the village and Regency where the citrus are grown. However, the information about the genetic variation of the citrus are limited. The research is aimed to study the genetic similarity of the local tangerines by using morphological and simple sequence analysis. The research was carried out by collecting citrus samples from eight villages that are spread in three Regencies at North Sumatera. The morphological characteristic of the citrus are documented, and the DNA are analyze by using simple sequence repeat (SSR) for their genetic variation. The results have revealed that different tangerines (local named as Brastepu, Maga, Sipirok) are having similar morphological characters. The protein in the DNA are containing 48 bands (100 bp-300 bp), consisted of 30 polymorphic bands and 18 monomorphic bands, and have compared to four DNA primers. Analysis of the genetic diversity by using NTsys software found that they are clustered on 0.74 similarity coefficient value and the local citrus are devided into 3 groups. The lowest genetic distance on the Sibanggor Tonga with Baringin Siumuran was 0.63 (63%), meanwhile the highest distance was 1.0 (100%) on Huta Namale with
Introduction
Citrus can be categorized as the most cultivated fruits in the world, and they are consisted of various species with different taste. The most well known citrus is sweet orange (Citrus sinensis L. Osbeck) that are widely consumed fruits in the world. Citrus was originally planted in South East Asia and spread throughout the world, including Indonesia [1] . The name for citrus can be vary based on the growth location, fruit shape, quality, embryo types, inflorescence, tree growth and habit, and adaptability. However, the taxonomy has been based mainly on morphological data and geographical data. Tangerine or Mandarin orange (Citrus nobilis L) is the most widely planted in Indonesia [2] . Tangerine citrus are grown well and become a potential commodity from North Sumatra [3] . The citrus are named differently from one place to another depend on the places where the tangerine are grown, such as Brastepu from Kabupaten Karo, Maga from Kabupaten Mandailing Natal, and Sipirok from Kabupaten Tapanuli Selatan [4] . The genetic of the citrus become a germplasm asset in Indonesia, and therefore, the diversity of the citrus is needed to be investigated to have a clear understanding on the variety of local citrus in Indonesia.
Several studies have been conducted to investigate the diversity of the citrus, including the molecular characterization [5] and genetic variations as reported in the references [6, 7] . The investigation starting from its basic chromosome number, the genome size, and the variety of the DNA [8] . The reference genetic map of sweet orange has also been reported [9, 10] . The genetic maps by using molecular markers have been developed and are used as a tool to select important traits in the breeding program associated with their pathogen resistance and fruit quality of the target plants in the propagation of good seedling [11] . Various types of molecular markers have been applied to elucidate the genetic architecture of quantitative traits for agronomic interest [12] . The method by using of Simple Sequence Repeat (SSR) markers has widely used for genetic diversity analysis that are characterized from the level of polymorphism, codominant, multi-linear, and is well used for the determination of genetic diversity [13, 14] . The RT-PCR method for DNA expression pattern has also been reported [15] . There are many type of sweet orange are grown in North Sumatera which are known differently by local citrus. However, there is no study has been conducted on the genetic characteristic of the local citrus that are assigned to be very important to trace the origin of sweet orange in North Sumatera. Therefore, the analysis of citrus genetic has to be conducted to obtain a well documented genetic of the local citrus. The study is aimed to identify the genetic similarity of the citrus tangerine (Citrus nobilis L) from three regencies in North Sumatra by using of morphological and simple sequence analysis. The work is intended to give the information on the genetic diversity of tangerines in the province..
Method
The research are consisted of sample citrus collection, morphology identification, isolation and quantification of the DNA, and PCR-SSR analysis. The collection of Tangerine or Mandarin orange (Citrus nobilis L) leaves are carried out from three Regencies in North Sumatera Indonesia, namely Kabupaten Karo (local name is Brastepu), Kabupaten Mandailing Natal (local name is Maga), and Kabupaten Tapanuli Selatan (local name is Sipirok). Identification of the leaves are carried out by visual and descriptive characterization in the field based on the leaves performances (shape, tips, colour, and the surface), the stem (the shape and colour), and the fruits and seeds [3] (Nurwahyuni & Sinaga, 2014) . Laboratory experiments were carried out in the Laboratory Genetic, Department Biology, Faculty of mathematics and Natural Science (FMIPA) Universitas Sumatera Utara, Medan, Indonesia. Extraction of the DNA and the PCR-SSR analysis are performed followed the procedures explained earlier [2, 16] . The quality of the DNA was assessed from its electrophoresis agar gel prepared in TAE buffer (Tris free base, Glacial Acetic Acid, and 0.5 M EDTA at pH 8.0), and the DNA was quantified by using nanophotometric at λ 260 nm. The PCR-SSR analysis was conducted by using of 12.5 µL 2X Dream Taq Green PCR Master Mix (Thermo Scientific), 1 µL forward primer, 1 µL reverse primer, 2 µL of the DNA template, and 8.5 µL water free nucleate [17] . The band of the SSR gel profile was scored manually with consideration of the presence and the absence of the band [18] . The genetic variation of the citrus was analyzed by using numerical taxonomy and multivariate analysis system (NTSys) that were presented as dendrogram with un-weighted pair-group with arithme average (UPGMA) method [19] . The experimental details are available in the references [4] .
Results and Discussions
The results and discussion for this study are consisted of 5 subsections, namely Description of Data Collection, Morphological Characteristic of Citrus, Isolation and Analysis of the Citrus DNA, Analysis of DNA Genome, and Genetic Variation of Tangerine Citrus. The results will be presented in the sections and discussed accordingly.
Description of Data Collection
The samples are obtained from various places (Villages) spread around three Regencies in North Sumatera, and the description of the samples are listed in Table 1 . The samples are consisted of healthy citrus which are named as Tangerine Brastepu (TB), Tangerine Maga (TM), and Tangerine Sipirok (TS), and the condition of the citrus plants are vary from young, mature and old trees where most of them are in healthy conditions and still in high productivity, and only one citrus tree was unhealthy and unproductive. The samples are met the criteria to be qualified samples for this study. Aek Horsik, Kabupaten Tapanuli Selatan Mature, healthy, ±6 years old, and productive
Morphological Characteristic of Citrus
The morphological of citrus samples are analysed based on the phenotype characteristic which are seen from the leaves, fruits, and stems, and the results are summarised in Table 2 . The colour of the leaves are mostly identical, while the colour and the shape of ripe fruits are different from one citrus to another tangerines. The stems of mature trees are also different from one citrus to another tangerine trees, the height of mature trees can be reach up to 8 meters height where some of them has produce fruits at 2-4 metres tall. Most of the tangerines are having thorns in the stem and branches, those are the tangerine that are produced via generative method, while some local citrus are without thorns, those are the tangerines that are propagated through grafting method [21, 22] . The trees are mostly having many branches and the location of the branches are scattered with shady canopy. Those morphological characteristic are used to distinguish the citrus. However, another factors such as the environmental condition, soil nutrients, and the climate conditions have to be considered to influence the grove of the citrus trees in the area where they grown [22] . Morphological characteristic of the tangerines are tends to be similar that are collected from different districts. These morphological data become preliminary identification that the tangerines have similarity in the genetic. Round flat shape, ripe fruit is orange to light red with shiny skin.
Mature tree 2-8 m, m without thorns, memiliki duri, and containing many small branches..
Isolation and Analysis of the Citrus DNA
There are eight citrus samples are collected to represent three type of Tangerine and their DNA have been extracted and the electrophoresis analysis and PCR amplification have been carried out. The DNA profiles showed that the extracted samples are free from contaminations and the DNA conditions are suited for analysis for the samples size of the DNA-genomes are all ≥100 bp [23] . The purity and the concentration of citrus DNA-genomes are presented in Table 3 . Within the samples, the highest concentration of the DNA was observed in the TS1 (835 ng/µL) and the lowest concentration was found in TM1 (264 ng/µL). The purity of tangerines' DNA was observed ranges from 1.775 -1.986, in which the best was obtained in TM1 (1.986). With these conditions, all DNA samples are suited for further analysis for variation of the genetic diversity [24] . The amplification and analysis of the DNA-genome have been carried out for citrus samples and the band profiles are analysed by using of SSR primer standards. The band profiles have showed that most of the samples are containing protein that similar to the primer with different size (Figure 1) . The electrograph revealed that the samples are containing the band profile similar to the DNA ladder, and the DNA profile with four primers are summarised in Table 4 . The band profiles that are compared to TAA15 primer have showed that the DNA ladder consisted of three protein in different size (300 bp, 250 bp and 100 bp), while compared to TAA27 primer the DNA profiles containing of three protein (200 bp, 150 bp and 100 bp), while the profile that are compared with TAA41 primer are found contained three proteins (200 bp, 150 bp, and 100 bp), and there are two bands are obtained by using CAC23 (200 bp and 100 bp). 6 The results showed that three local citrus provided from 8 locations are having 49 band profiles (Table 4) , where the primers are containing of 10-15 bands. The there are 15 bands are observed when using TAA27 primer, followed by lower bands profile successively TAA41 primer (13 bands), TAA15 primer (11 bands) and CAC23 primer (10 bands). The polymorphic band profiles was obtained the most with TAA27 primer (14 bands), and the lowest band profiles was obtained by using CAC23 primer (4 bands). The monomorphic band profiles have been obtained by using all four primers, where each of the TAA15 and CAC23 primers are having 6 bands, and TAA41 primers contained 5 bands, while TAA27 primers was only 1 band. The variation in the bands profiles by using different primers could be caused by the purity and the concentration of the DNA in the samples [24, 25] .
Analysis of DNA Genomes

Genetic Variation of Tangerine Citrus
Variation of the genetic for local citrus in North Sumatera has been studied, that was from citrus samples that are collected from different villages. Similarity in the genetics were analyzed for Tangerine Sipirok and Tangerine Maga as simulated in genetic matrix in Table 5 and Table 6 . The details on the genetic similarity for Tangerine Sipirok was obtained between TS3 and TS4 (100%) where both are identical, while genetic similarity between TS1 with TS4 and TS3 was obtained 72% (see the results in Table 5 ). The same procedures to observe the genetic variation for Tangerine Maga has also been used as presented in Table 6 . The amplification has produce 20 of DNA profiles. The samples which are similar in the genetic between TM2 and TM3 (100%), where the similarity in the genetic between TM1 with TM2 and TM3 (67%). Although all samples are provided from different villages in one region (Kabupaten Mandailing Natal), but the genetics are far from one to another. The reason for the variation of the genetic for local citrus might be due to the breeding procedures that have been conducted to obtain citrus seedling. The farmer are tend to apply grafting technique to propagate local citrus seedling with hoping that the generating plants with have high productivity similar genetic profile from its mother plants [2] . However, the cross-breeding between the plants has possibly occurred during the plant developments that deviated from its original genetic profile. Analysis of the data by using NTSys software showed that the similarity coefficient of 0.63 was obtained from genetic grouping of eight citrus which is means that the tangerines are tend to be similar to its parents. There are three groups are obtained from citrus collections of tangerines which cluster randomly, they are (1) Group 1 consisted of the Brastepu (TB) and Sibanggor Tonga collections (TM1) which are originating from Kabupaten Karo (Berastagi) and Kabupaten Mandailing Natal, (2) Group 2 consists of 5 collections filled by 2 districts, namely Kabupaten Mandailing Natal consisting of Huta Namale (TM2) and Huta Lombang (TM3), and Kabupaten Tapanuli Tengah consisting of Aek Kambiri (TS3), Aek Horsik (TS4), and Baringin Siumuran collections. (TS2), and (3) Group 3 was only occupied by the collection of Banjar Tikus (TS1) originating from Kabupaten Tapanuli Tengah. The highest genetic similarity in the tangerine populations are found in Huta Namale, Huta Lombang and Sipirok. There are individuals are found at Aek kambiri, Aek Horsik with similarity coefficient values 100% (1.0) and they are situated in the same group. Therefore, the members in the population of Maga and Sipirok tangerines carry the same genetic traits and characteristics. With this reason, the tangerines are having close relationships and the descended are coming from one ancestor [26] . The dendogram to show the genetic relationship of the citrus is presented in Figure 2 . Low genetic similarity for Maga Tangerine was obtained from Huta Namale and Huta Lombang, where for Sipirok Tangerine was obtained from Aek Kambiri, Aek Horsik, Baringin Siumuran, Banjar Tikus with a similarity coefficient value of 74% (0.74), and another citrus such as Brastepu Tangerine and Maga Tangerine from Sibanggor Tonga are having similarity in the genetic with a coefficient value of 84% (0.84). It is concluded from the results that the character of those tangerines have changes from their ancestors [27] . The cultivation system with grafting method have promoted the change in the genetic since the farmers tends to select the buds from a good tree and pasted it in to selected mother plants that are resistant to pests or diseases, may become major influence on the emergence of new diversity. For this reason, the changes in the character or the nature of the tangerines affected the low coefficient value of the genetic diversity of the local citrus in North Sumatera.
Conclusions
The research has concluded that the genetic similarity of the local tangerines of Brastepu, Maga and Sipirok are observed even though they are grown in different villages in North Sumatra. The molecular analysis of eight tangerines samples has been compared to show that the similarity in the leaves, fruits and stems are exists. The DNA's of local citrus have successfully extracted and are run
